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@& CMSAF ° 1. Introduction

* What is CLARA? “CM SAF cLoud, Albedo and RAdiation
dataset from AVHRR data” (zsimilar to Patmos-X):

— Polar orbiting : NOAA and MetOp g I
- FCDR from NOAA T \

(Heidinger,2010)

— L3 products on 0.25°x0.25°

— Currently released versions:
« CLARA-AL1 (1982-2009)
« CLARA-A2 (1982-2015)

* Some of the modifications in the upcoming version CLARA-A3:

- Inclusion of the AVHRR-1 sensor (TIROS-N, NOAA-6,-8,-10): extension of time range to
1979-2020, which is 42 years

- Updated FCDR: new calibration for visible channels (latest PATMOS-x coefficients)

— Updated cloud treatment algorithms (NWC SAF / PPS v.2018; Karlsson et al.)

— Addition of new product “TOA radiative fluxes” — this presentation
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2. Methods

Level-2 processing: instantaneous observations
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& CMSAF 2. Methods

Level-2 processing: instantaneous observations

FREQUENCY (Hz)

“all-in-one” conversion from narrowband directional
brightness temp. to broadband hemispherical flux,

based on database with coangular AVHRR-CERES ob

FREQUENCY (Hz)

tion from orbit to regular CMSAF grid (0.25°%0.25°)
1]
[ ]

Level-3 processing: daily mean

ERAS5 diurnall | ERAS diurnal cycle
cycle OLR || scaled to Level-2
observations, then oLrR
q Wim?
interpolate :

Interpolation between
scaled diurnal cycles ~ CMSA

_ Level-3b processing
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27. Methods

' instantaneous observations

Level-3b processing
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& CMSAF - - 2. Methods

Level-2 processing: instantaneous observations

FREQUENCY (Hz)

NB-to-BB regressions based on database with co-

- angular AVHRR-CERES obs.

FREQUENCY (Hz)

ADM'’s from CERES Ed2B: TRMM, +TERRA for snow/ice

Reflected Solar Flux (RSF

Interpolate between diurnal cycles

NOAA1X
Convert albedp to flux overcas

N Sy
Sunrise

yrocessing En

Tom Akkermans CLARA-A3: TOA radiative flux retrievals -y ) 6/40




x*

& CMSAF - - 2. Methods

yrocessing En

Tom Akkermans CLARA-A3: TOA radiative flux retrievals -gE Y 7/40




EUMETSAT *

@& CMSAF - - 3. Results
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@ CMSaF 3. Results SN RM |
« Example: daily mean RSF (15/6/2008) - ‘

TOA Reflected Solar Flux (RSF) (W m-2)

84.0 138.0 192.0 246.0
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& CMSAF - - 3. Results MRMI

CLARA-A3 TOA SW radiation (200803) Mean=95.73 W/m? CLARA-A3 TOA SW radiation (200806) Mean=93.50 W/m?
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& CMSAF 3. Results

Global monthly statistics CLARA-A3, ERA-5, CERES, ISCCP and CLOUD-CCI (RSF)
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& CMSAF © - 3. Results

CLARA-A3 TOA LW radiation (200803) Mean=235.89 W/m? CLARA-A3 TOA LW radiation (200806) Mean=240.39 W/m?
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E 3. Results

Global monthly statistics CLARA-A3, ERA-5, CERES, HIRS, ISCCP and CLOUD-CCI (OLR)
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e Longwave: Outgoing Longwave Radiation :
- Bias:
e Daily mean OLR
* Monthly mean OLR
- RMSE (bias corrected):
e Daily mean OLR
* Monthly mean OLR

i 4. Validation
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& CMSAF 4. Validation
* Daily mean OLR: 365 bias maps/year, each with global bias and RMSE:
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* Monthly mean OLR: 12 bias maps/year, each with global bias and RMSE:

4. VValidation
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& CMSAF 4. Validation
* Actual temporal coverage of CLARA-A3 (currently being generated...):
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& CMSAF 4. Validation
* Global mean bias of Daily Mean OLR:

Global daily bias of CLARA-A3 w.r.t. ERA-5, CERES, and HIRS (OLR)
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4. VValidation

* Global mean bias of Daily Mean OLR:

Global daily bias of CLARA-A3 w.r.t. ERA-5, CERES, and HIRS (OLR)
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4. VValidation

* Global mean bias of Monthly Mean OLR:

Global monthly bias of CLARA-A3 w.r.t. ERA-5, CERES, ISCCP, CLOUD-CCI, and HIRS (OLR)
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e ERAS5 annual mean OLR:
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4. VValidation
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4. VValidation

* Global mean bias of Monthly Mean OLR:

Global monthly bias of CLARA-A3 w.r.t. ERA-5, CERES, ISCCP, CLOUD-CCI, and HIRS (OLR)
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4. VValidation

* Global mean bias of Monthly Mean OLR:
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Global monthly bias of CLARA-A3 w.r.t. ERA-5, CERES, ISCCP, CLOUD-CCI, and HIRS (OLR)
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4. VValidation

* Global RMSE (bias-corrected) of Daily Mean OLR:

Global daily bc-RMSE between CLARA-A3, CERES, and HIRS (OLR)

W/m?

1979 1982

Tom Akkermans

1985

1988

1991

1994 1997 2000 2003 2006 2009

Year

CLARA-A3: TOA radiative flux retrievals

2012

2015

2018

2021

e SYND
* HIRS




EUMETSAT *

& CMSAF 4. Validation
* Global RMSE (bias-corrected) of Monthly Mean OLR:

Global monthly bc-RMSE between CLARA-A3 and ERA-5, CERES, ISCCP, CLOUD-CCI, and HIRS (OLR)
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* Global RMSE (bias-corrected) of Monthly Mean OLR:

Global monthly bc-RMSE between CLARA-A3 and ERA-5, CERES, ISCCP, CLOUD-CCI, and HIRS (OLR)
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» Shortwave: Reflected Solar Flux :
- Bias:
* Daily mean RSF
* Monthly mean RSF
- RMSE (bias corrected):
* Daily mean RSF
* Monthly mean RSF
- MAB (daily and hourly)

Tom Akkermans CLARA-A3: TOA radiative flux retrievals
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4. VValidation

& CMSAF
* Daily mean RSF: 365 bias maps/year, each with global bias and RMSE:
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4. VValidation
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* Monthly mean RSF: 12 bias maps/year, each with global bias and RMSE:

Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (200803)
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* Global mean bias of Daily Mean RSF:

Global daily bias of CLARA-A3 w.r.t. ERA-5 and CERES (RSF)
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& CMSAF 4. Validation

* Global mean bias of Monthly Mean RSF:

Global monthly bias of CLARA-A3 w.r.t. ERA-5, CERES, ISCCP, and CLOUD-CCI (RSF)
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& CMSAF 4. Validation

* Global mean bias of Monthly Mean RSF:

Global monthly bias of CLARA-A3 w.r.t. ERA-5, CERES, ISCCP, and CLOUD-CCI (RSF)
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* Global RMSE (bias-corrected) of Daily Mean RSF

Global daily bc-RMSE between CLARA-A3 and CERES (RSF)
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& CMSAF 4. Validation
* Global RMSE (bias-corrected) of Daily Mean RSF:

Global daily bc-RMSE between CLARA-A3 and CERES (RSF) §) ‘\\
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& CMSAF 4. Validation
* Global RMSE (bias-corrected) of Monthly Mean RSF:

Global monthly bc-RMSE between CLARA-A3 and ERA-5, CERES, ISCCP, and CLOUD-CCI (RSF)
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@ CMSAF - 4. Validation

* Global RMSE (bias-corrected) of Monthly Mean RSF:

Global monthly bc-RMSE between CLARA-A3 and ERA-5, CERES, ISCCP, and CLOUD-CCI (RSF)
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& CMSAF 4. Validation
* Until now: use of daily and monthly mean RSF. But what about intra- day

compensating errors? RSE..,
Wlmz\
Do they exist? If yes, do
they cause or dominate the — CERES
— CLARA-A3

validation timeseries that is
based on daily mean RSF?

> Local
0 6 12 18 24 time

* Mean Absolute Bias (MAB) for day d, calculated from daily and hourly RSF:

MAB 41, =|RSF ¢para o= RSF cppes dl

;&
MABd,hourlyzﬂ'Z |RSFCLARA,d,h_RSFCERES,d,h
h=1
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4. Validation
* Mean Absolute Bias for each day d, from daily and hourly RSF:

Global average of Mean Absolute Bias on hourly an daily RSF from CLARA-A3 and CERES
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@ CMSAF - 4. Validation

* Mean Absolute Bias for each day d, from daily and hourly RSF:

Global average of Mean Absolute Bias on hourly an daily RSF from CLARA-A3 and CERES
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* AlImast constant difference of 4-5W/m?2 between MAB:ou, and MABdal/y
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@& CMSAF - - 5. Future outlook

* Full data record of CLARA-A3 is currently being generated. After validation,
release is foreseen around mid-2022; an ICDR will also be developed

* Update CLARA-A3.5 will include VIIRS instrument (S-NPP and NOAA-20)
without any code changes (i.e. to be used as extension to CLARA-A3)

 Potential code updates will be done as part of CLARA-A4 (within CMSAF), or
as stand-alone data record (within RMIB), including:
- Use of new CERES ADM’s Ed4 (currently being implemented and tested at RMIB)

- Use of new Narrowband-to-broadband regressions (based on reflectances with updated
calibration coefficients, and updated scene types).
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EUMETSAT *

& CMSAF 6. Extra slides
* Monthly Mean OLR for several data records:

Global monthly OLR (W/m?) from ERA-5, CERES, ISCCP, CLOUD-CCI, CLARA-A3, HIRS
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EUMETSAT *

& CMSAF 6. Extra slides
* Monthly Mean RSF for several data records:

Global monthly RSF (W/m?) from ERA-5, CERES, ISCCP, CLOUD-CCI and CLARA-A3
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